Diacylglycerol causes Ca release from the platelet dense tubular system: comparisons with Ca release caused by inositol 1,4,5-triphosphate.
Platelet activation is often associated with an increase in the cytosolic free Ca concentration that is due in part to Ca release from the dense tubular system. The present studies examine whether the diacylglycerol formed by phosphoinositide hydrolysis during platelet activation contributes to this process. The effect of diacylglycerol on the dense tubular system was tested using platelets that were permeabilized with saponin and then allowed to accumulate 45Ca. A synthetic diacylglycerol, 1-oleoyl-2-acetoyl glycerol (OAG), released up to 70% of the ionophore A23187-releasable 45Ca, a fraction identical to that discharged by inositol 1,4,5-triphosphate (IP3) under the same conditions. 45Ca release was half-maximal at 40 microM OAG and 1 microM IP3. The response to OAG was not inhibited by aspirin and could not be reproduced by the addition of a phorbol ester, which suggests that it involves neither arachidonic acid metabolism nor protein kinase C activation. The time course of OAG-induced 45Ca release, which was slower than IP3-induced 45Ca release, corresponded to the time course of conversion of the OAG to 1-oleoyl-2-acetoyl phosphatidic acid (OAG-PA). When either OAG-PA or lysophosphatidic acid was added to the saponin-treated platelets, the extent of 45Ca release was similar to that observed with OAG, but both the OAG-PA and the lysophosphatidic acid were 5 to 10 times more potent than OAG on a molar basis. These data suggest: that the Ca release caused by diacylglycerol is actually due to formation of phosphatidic acid and/or lysophosphatidic acid, that these molecules are not acting as simple Ca ionophores and that diacylglycerol metabolites may augment the changes in Ca homeostasis caused by IP3 during platelet activation.